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I. Introduction
5HFHQWO\DQLQFUHDVLQJQXPEHURIKXPDQLWDULDQUHOLHIRUJDQL]DWLRQVKDYH
EHJXQ WR ORFDWH VWUDWHJLFSUHSRVLWLRQHGZDUHKRXVHVDURXQG WKHZRUOG WR
VDYHDQGDVVLVWGLVDVWHUYLFWLPVDVVRRQDVSRVVLEOHE\GHOLYHULQJVXIILFLHQW











7KH UHVWRISDSHU LVRUJDQL]HGDV IROORZV ,Q WKHQH[WVHFWLRQ OLWHUDWXUH
UHYLHZRQKXPDQLWDULDQ UHOLHI ORJLVWLFVZLOOEHGLVFXVVHG ,Q VHFWLRQ ,,,





1. Humanitarian Relief Logistics : Overview and Background
1) Unique Characteristics of Humanitarian Relief Logistics
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UHOLHIGLVWULEXWLRQV\VWHPV7KHPDLQJRDORIRSHUDWLRQDOORJLVWLFDODFWLYLWLHV
LQPRVWKXPDQLWDULDQUHOLHI ORJLVWLFVUHODWHGVWXGLHV LV WRRSWLPL]HWKHIORZ
RIVXSSOLHVZLWK WKHLUGLVWULEXWLRQQHWZRUNV7KHUHDUH WKUHHVHSDUDWHSDUWV




DQGDOVR WUDQVSRUWDWLRQ ,QSDUWLFXODU ODUJHVFDOHFRPPRGLWLHVGLVWULEXWLRQ
GHSRWVQHDU WKHGHYDVWDWHG DUHDV FDQEH VDLG DV WHPSRUDU\GLVWULEXWLRQ
FHQWHUV6LPLODUWREXVLQHVVORJLVWLFVKXPDQLWDULDQORJLVWLFVLQFOXGHVGLYHUVH
DFWLYLWLHVVXFKDVSUHSDUHGQHVVSODQQLQJGHVLJQSURFXUHPHQWWUDQVSRUWDWLRQ
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DUHSODFHGDWWKHGRQRU¶VGHVLUHGGHVWLQDWLRQ+RZHYHUWRJHWKHUZLWKWKHVH
JRRGVXSSO\FKDLQSUDFWLFHV WKH LGHDRI WKHYLUWXDOZDUHKRXVH 90E\
PHDQVRIDGYDQFHGWHFKQRORJLHVDQGUHDOWLPHGHFLVLRQDOJRULWKPVDGGUHVVHG
E\/DQGHUVet al.ZRXOGEHXVHIXO LQKXPDQLWDULDQ ORJLVWLFV WR LPSURYHG
RSHUDWLQJHI¿FLHQFLHVDQGJOREDOLQYHQWRU\YLVLELOLW\
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2. Pre-Positioning in Humanitarian Relief Logistics
1) Humanitarian Relief Pre-Positioning Facility Location Problems 
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DYHUDJHGLVWDQFHWRPDLQVXSSOLHUVDQGPRYHPHQWÀH[LELOLW\
,Q VKRUWSUHYLRXV VWXGLHV VXSSRUWHG WKDWZDUHKRXVH ORFDWLRQ VHOHFWLRQ
FDQEHDSSURDFKHGIURPERWKPDFURSHUVSHFWLYHVE\+RRYHUDQGPLFUR
SHUVSHFWLYHE\)UHHVH6FKPHQQHUDOVRLQGLFDWHVWKDWWKHPDMRUORFDWLRQDO
GHWHUPLQDQWV FDQEHXVHGZLWK UHJLRQDO DQG VSHFLILF VLWHGHWHUPLQDQWV
$GGLWLRQDOO\ LWZDV IRXQG WKDW WKH VXEFULWHULDRI WKHDWWULEXWHV ILW LQWR
GLIIHUHQWPDLQFULWHULD ,W LVDOVRFRPSOLFDWHG WRGHFLGHZKLFKFULWHULDDUH
VLJQLILFDQWDV WKH\DUHDOODVVHVVHGGLIIHUHQWO\DFFRUGLQJ WR WKHLU UHVHDUFK
FKDUDFWHULVWLFVE\GHFLVLRQPDNHUV7KHLQFRQVLVWHQWJURXSLQJRIWKHFULWHULD
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1. Sample and Measures
$PRQJGLIIHUHQWVDPSOLQJ WHFKQLTXHVSXUSRVLYHVDPSOLQJDQGVQRZEDOO
VDPSOLQJZHUHGHHPHGWREHWKHEHVWZD\WRDFTXLUHGDWDIRUWKLVLQWHUYLHZ


















RI WKHLURUJDQL]DWLRQ WKDWKDYH LQIOXHQFH LQGHFLVLRQPDNLQJSURFHVV7KLV






:DUHKRXVH VHFXULW\*HRJUDSKLFDO ORFDWLRQ7UDQVSRUW FRQQHFWLYLW\
$YDLODELOLW\RIVHDSRUWDQGDLUSRUW1HDUWRSRWHQWLDOEHQH¿FLDULHV$GHTXDWH
ZDUHKRXVH IDFLOLWLHV$GHTXDWHZDUHKRXVH LQIUDVWUXFWXUH:DUHKRXVH
DFFHVVLELOLW\ 6WRUDJH FRVW 6WDEOH JRYHUQPHQW7UDLQHG DQG TXDOLILHG
SHUVRQQHO)OH[LEOH FXVWRPV UHJXODWLRQV3UR[LPLW\ WRXUEDQ IDFLOLWLHV
6DXQGHUVHWDO
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:DUHKRXVHFDSDFLW\/DERUDYDLODELOLW\/RJLVWLFVVHUYLFH,7&RPPXQLFDWLRQ













WKH UHODWLYH LPSRUWDQFHRIDVHWRIDWWULEXWHV IRUKXPDQLWDULDQZDUHKRXVH
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$WWULEXWHV ȜPD[ &, 5, &5
0DMRU    
/RFDWLRQ    
1DWLRQDOVWDELOLW\    
&RVW    
&RRSHUDWLRQ    














PDNHUVFRQVLGHU WKH&RRSHUDWLRQDWWULEXWH WREHPRVWHVVHQWLDODPRQJ WKH
'DJGHYLUHQHWDOS
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5DQN &ULWHULD 1RUPDOL]HG:HLJKW $FFXPXODWHG:HLJKW
 &RRSHUDWLRQ  
 1DWLRQDOVWDELOLW\  
 &RVW  
4 /RJLVWLFV  
 /RFDWLRQ  
7RWDO:HLJKW 
2. Sub-Attributes
)ROORZLQJ WDEOHV FRQILUP WKHRYHUDOO UHVXOWRI WKHSUHIHUHQFHRUGHURI
LPSRUWDQFHIRUHDFKVXEDWWULEXWH)LUVWDFFRUGLQJWR7DEOHRQLocation









5DQN &ULWHULD 1RUPDOL]HG:HLJKW $FFXPXODWHG:HLJKW
 3UR[LPLW\WRGLVDVWHUSURQHDUHDV  
 'LVDVWHUIUHHORFDWLRQ  
 'RQRU¶VRSLQLRQ  
4 3UR[LPLW\WREHQH¿FLDULHV  
 &ORVHQHVVWRRWKHUZDUHKRXVHV  
 *HRJUDSKLFDOORFDWLRQ  

















5DQN &ULWHULD 1RUPDOL]HG:HLJKW $FFXPXODWHG:HLJKW
 3ROLWLFDO  
 (FRQRPLFDO  
 6RFLDO  
7RWDO:HLJKW 





5DQN &ULWHULD 1RUPDOL]HG:HLJKW $FFXPXODWHG:HLJKW
 /RJLVWLFV  
 5HSOHQLVK  
 6WRUDJH  
4 /DERU  
 /DQG  
7RWDO:HLJKW 
2QWKHERWWRPRIWKHWDEOH/DQGLVFRQVLGHUHGWREHWKHOHDVWLPSRUWDQWRI
DOOZLWKDQRUPDOL]HGZHLJKWRI7KHFRVW UHODWHG WR ORJLVWLFV LVDQ
LPSRUWDQWDWWULEXWHEHFDXVHWKHRIILFHWKH\VWDQGLVSURYLGHGIUHHRIFKDUJH
DQGLWZLOOEHWKHORJLVWLFVFRVWWRFXWGRZQWKDWWKH\QHHGWRIRFXV,QRWKHU
ZRUGV&RVWRI WKH ODQG LVQRWDQ LPSRUWDQWFRQFHUQ IRU WKH LQWHUQDWLRQDO
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KXPDQLWDULDQUHOLHIRUJDQL]DWLRQVEHFDXVHODQGLVRIIHUHGIUHHRIFKDUJHIURP
WKHJRYHUQPHQWPRVWRIWKHWLPHV









5DQN &ULWHULD 1RUPDOL]HG:HLJKW $FFXPXODWHG:HLJKW
 +RVWJRYHUQPHQW  
 8QLWHG1DWLRQV  
 /RJLVWLFVDJHQWV  
4 1HLJKERUFRXQWULHV  
 ,QWHUQDWLRQDO1*2V  














DV VHHQ LQ7DEOH ,WGRHVQRWRQO\ LQGLFDWH WKDW WKHDYDLODELOLW\RI WKH
VHDSRUWLVYHU\FULWLFDOEXWDOVRWKHVHDSRUWVKRXOGKDYHWKHDGHTXDWHFDSDFLW\
WRKDQGOH ODUJHDPRXQWRI UHOLHI LWHPV IUHTXHQW VKLSSLQJ VHUYLFH WR WKH
GHPDQGLQJDUHDDQGIDFLOLWLHVIRUTXDOLW\VWRUDJHDQGKDQGOLQJWLPH$LUSRUW
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5DQN &ULWHULD 1RUPDOL]HG:HLJKW $FFXPXODWHG:HLJKW
 6HDSRUW  
 $LUSRUW  





WKH UDQNLQJRI WKHSUHIHUHQFH7DEOH3ROLWLFDO LVFRQVLGHUHG WREH WKH
PRVWVLJQLILFDQWDWWULEXWHDPRQJ WKHVXEDWWULEXWHVZLWKD ILQDOZHLJKWRI
7KH¿UVWVHYHQDWWULEXWHVFRQVLVWRIDQDFFXPXODWHGZHLJKWRI
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7DEOH!7KHRYHUDOOUHVXOWRIWKH¿QDOZHLJKWVRIWKHVXEDWWULEXWHV
5DQN $WWULEXWHV )LQDOZHLJKWV $FFXPXODWHGZHLJKWV
 3ROLWLFDO  
 +RVWJRYHUQPHQW  
 /RJLVWLFV  
4 8QLWHG1DWLRQV  
(FRQRPLFDO  
 6HDSRUW  
 5HSOHQLVK  
 /RJLVWLFVDJHQWV  
 6RFLDO  
 6WRUDJH  
 $LUSRUW  
 /DERU  
 :DUHKRXVH  
5RDG  
 /DQG  
 1HLJKERUFRXQWULHV  
 3UR[LPLW\WRGLVDVWHUSURQHDUHDV  
 ,QWHUQDWLRQDO1*2V  
 /RFDO1*2V  
 'LVDVWHUIUHHORFDWLRQ  
 'RQRU¶VRSLQLRQ  
 3UR[LPLW\WREHQH¿FLDULHV  
 &ORVHQHVVWRRWKHUZDUHKRXVHV  
 *HRJUDSKLFDO  
 &OLPDWH  
7RWDOZHLJKW 
V. Conclusion
)URP WKHHPSLULFDODQDO\VHVRI WKLV UHVHDUFK VHYHUDOFRQWULEXWLRQVFDQ
EHGUDZQDVIROORZV)LUVW IURPD WKHRUHWLFDOSHUVSHFWLYH WKLVVWXG\XVHG
WKH0XOWL&ULWHULD'HFLVLRQ0DNLQJ 0&'0PHWKRG WR GLVFRYHU WKH
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FUXFLDOFULWHULD IRU ORFDWLQJZDUHKRXVHZKLFKKDVEHHQ UHODWLYHO\ LJQRUHG
LQKXPDQLWDULDQ ORJLVWLFVDVFRPSDUHG WR LQFRPPHUFLDO ORJLVWLFV5DWKHU
D VLJQLILFDQWERG\RI OLWHUDWXUHRQO\ IRFXVHGRQRSWLPDOSUHSRVLWLRQHG
ZDUHKRXVH ORFDWLRQV IRUKXPDQLWDULDQ UHOLHI ORJLVWLFV7KH UHVXOWVRI WKLV
HPSLULFDOUHVHDUFKZKLFKLVRQHRI WKHILUVW WR LGHQWLI\ZDUHKRXVHORFDWLRQ
GHFLVLRQIDFWRUVLQKXPDQLWDULDQUHOLHIORJLVWLFVFDQEHXWLOL]HGDVDVWHSSLQJ
VWRQH IRU IXUWKHU UHVHDUFK LQ WKLV ILHOG6HFRQGO\ WKLV UHVHDUFKSURSRVHG









LQWHUQDWLRQDOFRPPXQLW\)LQDOO\ WKHUH LVDQRSSRUWXQLW\ IRUNQRZOHGJH
OHDUQLQJEHWZHHQKXPDQLWDULDQRUJDQL]DWLRQVDQGFRPPHUFLDOVHFWRUV,WKDV
EHHQREVHUYHG WKDW WKHKXPDQLWDULDQUHOLHIVXSSO\FKDLQ WHQGV WREHPRUH
GRQRUGULYHQZKLOHFRPPHUFLDOVHFWRUVKDYHH[WHQVLYHO\GHYHORSHGLQSUR¿W
GULYHQ
1RQHWKHOHVV VRPH VXSSOHPHQWV RI WKLV VWXG\ DUH QHHGHG GXH WR WKH
JHQHUDOL]DELOLW\LVVXHLQWKLVVWXG\DULVLQJIURPWKHGDWDFROOHFWHGIURPOLPLWHG
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